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ALV.E ONSTRUÇT!N 
" lielïartl :M. Rt, S Francisco, Calif., assignor, 
:by m «en, to M &  Enncerg 
bHcattonohe 6,194,Seal No. 620,77! 
or the same. 
to ue dim or 
may " eïther utomtic s by eans f a em 
eue rsponive .dvçv.or likestvument, or 
manty ,asby mens er a manully qpert 10 
flot a]ve. n aY event it-is tomay toad 
the diÇphragm 
means 0 ;a adig :Çprin, with pneumtic p- 
sure ben alied to the !phrgm to moçe the 
e beweenmitipositions correondig to 
ber a .pneumtc 
junctivn with te contro iDstrmet herey 
the àl.e member  poit0ned in a .predeer- 20 
mne manner . etermne by contrel Taa- 
tion. 
tol .systems as describe abçve,  f«Bve çf ar  
spply 
in momen he !ve membCr to ull ope 
n ortier tV en,Me emegCncy çtsing of the vtve 
uder suCh coniçis, it is custvm ,te rovidc 
a ïcking .ns n.thete.stem which canbe 30 
opxat¢ mautly  qpoe d comprs .the 
Ioaing 
cosed r 
Such jacklng vvics arc dicut to .peteïar- 
ticflar!y becae ïhy :must be contructed and 35 
operedn«uch 
tie, ly hea rces OE the loag png. ;In 
itn their design h becn sh tha the 
operated upon an e0ed rtin ç +the .valve 
rod exteing, fom the ylvèdy 'the.mout- 40 
ing of the dphragm. In ditionto these 
avantag uch n aragemvnt lnvçlves 
men o he +lve member to a 3imitig ition 
in$ancesit wouldbe:prceàble to haveth vve 45 
member man in he :position which.t cupied 
 the time o£the air ilre. 
Ït is 
vide a new ih.rgm opevted wlve hvng 
vel +means OEor mnually ..Cki.ng the same 50 
wardone:limiting position of the.valve member. 
 A fuher object  the invtien s.. .pve 
a phva ope 
mea hi-eh is operted upen ailue o he air 
supply to lock the T«lve mber in»t ttion 
whh it.vccupied a-t'the «time of theil. 
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A further object of ,the invention is .to .provide 
a valve of the above character which avoids 
àpptication-of jacki,ng+means to an exposed,por- 
tin of the valve rod. 
Another object is to provide means.for locking 
the valve »in a position which it occupied .at the 
rime of failure of the air suppl, y, with further 
,P»'ovision OEor »manual controlled-movement fmm 
shoh position when it is desired :fo open or :close 
the vlve after such failure. 
, &dditional objects ,ad .eatues ,of h.e inen 
tion,will.be,disclosed4nthe following description 
in ,,which.he prefer-ed+embodiment.ot the :,ihven- 
Ction has beenset foth :in detail ,in counotion 
th ,,the +aceomnYing, drawing. 
efem'ing -:to çhe drawing: 
:Figure ,1 is a side ,elevational-view, ,:pa.tly in 
c'0ss section, ,itlustra£tng-appatus in¢o,at- 
ig he .present inven.tion. 
*gure 2 ,s .a detail fllustrating ,the pacng 
g!ndand:ctamping mea,for the same:incorp0- 
ráed in,the apparatus of gure 1. 
igure  :is an enla.rged detail in stion illus, 
tvaing parbicutarly .the mns for 'jacking the 
operating ,rod,of the ,valve. 
gue ,4 is an enlarged cross sectiona],detaii 
tken,along the,line. of»gure 
The emdiment :of the ,valve illtrated 
sists :generally of :the .body :i0 proided with :the 
inflov and .outflow passages i  .and t. OEhe 
mainportien 0a of-he'bo, dy ,is provided with a 
flan t3 :surounding :the ,i:nflow ..passage :l:i or 
coupling .to the piping :f. ,Also the body :,part 
la:has,a fiance } :or coupling .with. a flange 
and ,he body .prt l'Oh. +This ,body art ,can 
connected with. outflow, piping i 8 ,as byns 
weld eonnection :i 9. 
 ,annular .sea.t ,ring .i is disposed -withi n 
b0dy ïund ]has a ,ae ',2 ,clamped between 
coupling .Oanges 16, ,l. This seating steeve 
engaged by :t.he valye member :23, which .is ,.at- 
tached fo the inner end of a valve operatïng 
2..sui£a-blehe,or:bonnet: is.attached:to 
he :+boy par, t :lï9, and s boed to. >receve the 
sm 2 While in ,morne in-snces +the +,bonnet 
may  sued to the body :patt TOc by mea 
suchasa,theaded.eonnection, weld con-ntion, 
or -made .integal »therewith :in »this i-nstance the 
bonut  ,::detaohable ::and is :-provided ,th an 
inner enlared :portion T which enag 
seats,upon.an,annulahoulder.. 8 ::fomed.w.ihin 
thebody. Tbonnet,.$ is.proided .h.pack- 
 : 6 o:seal ,abou£: £he stem : 4ïand +thispacking 
is Compreed by ollower 9 .hh 
egag by:ollower clampbar$1. 
of :hi8»brare engaged b thé  
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attached by pivot pins 33 fo the body of the valve. 
The bonnet 26 serres fo mount a yoke 34, and 
these parts are rigidly clamped together by nut 
36. The outer end of the yoke is bored to receive 
the adjacent end of a sleeve 36, which is flxed to 
the yoke as by clamping nut 37. An enlarged 
extension 24a of the valve stem flts slidably 
within the sleeve 38, and is operatively connected 
fo the diaphragm 38. 
The diaphragm assembly employed can consist 
oî the sheet 38b of flexible material such as rub.. 
ber or impregnated fabric, in conjunction wih 
a circularly contoured diaphragm plate 38c» .38d :. 
The mounting means for this diaphragm assm . 
bly includes the upper and lower dished parts 9, 15 
4! having peripheral annular flanges 42, 43. be, 
tween which the peripheral margin of the dia- 
phragm 38b is clamped The proportioning is 
such that the diaphragm assembly provides an 
annular flexible portion 38e between the dia- 20 
phragm plates and the flanges 42, 
The lower part 4! of the diaphragm mounting 
is secured, as by means of screws 44, to the 
flanged end 46 of the sleeve 36. Suitable means 
such as the sealing ring 47 is provided to seal 25 
between these parts. 
To provide manually operated means for jack- 
ing the valve stem in a direction outwardly with 
respect fo the valve body, that is toward full .. 
open position, a hand wheel 8 is provided, 30 
which bas a hub 49 threaded upon the sleeve 
6. The outer face of hub 49 is ricissid fo re- 
ceive a ball bearing assembly , the upper face 
of which forms a platïorm or abutment or 
engaging the lower ends of the thrust rods 2. 35 
The enlarged end portion 46 of sleeve 38 is pro- 
vided with circumferentially spaced drilled open- 
ings 63, fo accommodate the thrust rods 62. 
The thrust rods are arranged parallel fo each .. 
other and fo stem portion 24a, and they are 40 
equally spaced apart in a circumferential di- 
rection about the axis of the valve stem. While 
the number of these rods may vary three bave 
been shown in the drawing. The remote or. 
outer ends of rods 62 are adapted fo be in abut- 45 
ring engagement with the adjacent faceof the 
diaphragm plate 38d. Suitable means is pro- 
vided for sealing about the thrust rods 62, as 
for example the provision of recesses to receive 
the O rings 4. The portions of rods 62 adjacent 50 
the hand wheel, which would otherwise be ex 
posed, are preferably protected by means of the 
tubular shroud 66, which is carriid by the hand 
wheel hub 49. This shroud is slidabli with re 
spect fo the cylindrical portion 46 of the sleeve 55 
36. If will be evident that upon turning the 
hand wheel 48 in a direction fo traverse the 
saine toward the diaphragm mounting, rods 62 
contact and more the diaphragm assembly fo 
thereby more the valve stem toward limiting 60 
open position. 
To provide means for automatically locking 
the valve stem in a given operating position, 
that end of the stem adjacent the diaphragm 
assembly is provided with a cylindrical enlarge- 
ment 24b. This portion acts as a piston and 
is fitted within a cylindrical bore 6 in the sleeve 
portion 48. Leakage about portion 24.b is pre- 
vented by suitable means such as the rubber 
O ring packing 6. The closed space 67 ai one 70 
end of the piston is normally filled with liquid 
such as oil, and is in communication with a pipe 
8 through space 9. Assuming that flow of 
liquid through pipe 68 is interrupted the re- 
m,aning trapped liqui d in space 7 prevents 75 

4 
movement of the the valve stem towards closed 
position. 
Means are provided for visually indicating the 
position of the valve rod and the main valve 
5 member. Thus the valve rod carries a disc 66, 
and edge of which is adjacent a vertical gradu- 
ated strip 
In operating the apparatus described above it 
is desirable to apply a substantially constant 
10air or gas pressure to the space 6 above the 
diaphragm and fo apply various pressures fo 
the space 62 below the diaphragm in order to 
thereby more the diaphragm to various operat- 
ing positions. In Figure 1 passages 63 and 64 
areshown connected with the spaces 
and lead to other elements of a pneumatic con- 
trol system. Thus in this instance the pneu- 
matic control system includes the air supply 
pipe 66, pressure reducing valve 67, valve posi- 
tioner 8 and instrument control 9. The pres- 
sure reducing, regulator 6 sërves fo supply air 
fo pipe line 63 af a desired regulated pressure 
fo. provide a desired loading force upon the 
diaphragm. Pipe. 66 also supplies air to the 
valve-positioner 68 and this positioner is con- 
nected fo the pipe line 84 leading fo the chamber 
6-below.the diaphragm. The positioner 6 aso 
bas a pneumatic connection with the instru- 
ment control device 69, which in a ypical in- 
stance may be a temperature responsive device 
adapted to vent varying amounts of air depend- 
ent upon the temperature of an object or heat 
receiving zone. Valve positioner 68 may va-y 
in construction but may for example correspond 
to the valve positioner disclosed in Patent No. 
2,312,301, and is provided with a sutable mech- 
anical motion transmitting connection fo either 
the.valve rod or the diaphragm. 
,.In addition fo the parts of the pneumatic 
control system described above if ,is desirable fo 
provide a pneumaticaliy operated locking valve 
7 which bas a pipe connection 72 fo the pneu- 
matic supply pipe 66, and also a connection fo 
the pipe line 8. Device 7 can be foned sub- 
stantially as fllustrated and consists in this in- 
stance of a valve body 73 provided with an oil 
reservoir 74.. There is also a valve seat 76 with 
which the movable valve member 77 cooper- 
ates.. Compression spring 78 urges the valve 
member towards closed position. The valve 
stem 79 is operatively Connected to the flexible 
diaphragm 8!. The space 82 above this dia- 
phragm is in communication with pipe line 
leading fo the air supply pipe 86. The space 
below the valve member 77 is in communication 
with duct 83 with which the pipe- 68 communi- 
cates. A by-pass line 84 connects between line 
8 and the reservoir 74, and is provided with a 
manually, operated valve 
While nominal pressure is maintained in the 
supply pipe 6, sulïicient pressure is applied fo 
diaphragm 8  fo retain the valve  open. There- 
fore during normal movements of the main valve 
and particularly of the cylindrical portion 24b, oil 
is free fo surge through line 68 fo supply or with- 
draw oil from reservoir 7. In the event of a 
failure of the air supply the pressure applied to 
the diaphragm drops suIïiciently to cause .valve 
7 fo close under the urge of .spring 78, and as a 
result oil in space 67 is trapped fo thereby loc 
the valve stem against movement towards closed 
position,  In other words the main valve is locked- 
in substantia]ly the position which if occupied af 
the rime of an air supply failure. Thereafter.if 
one desires fo permit movement of the main valve 
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fo c]osed position, by-pass valve 86 is opened to 
permit flow of the trapped off into the reservoir 
74 with the result that residual pressure in space 
6 J and/or inflow pressure acting upon the valve 
member 23, forces the main valve member to 
closed position. Assuming however that itis de- 
sired to more the main valve member towards 
open position, hand wheel 48 is operated to more 
thrust rods 62 upwardly whereby the diaphragm 
assembly is moved upwardly fo translate the valve 
member fo its desired adjusted position. While 
so adjusting the position of the main valve mem- 
ber itis desirable to open the by-pass valve 86 
fo permit flow of off from the reservoir 74 into 
the space 67. 
I claim: 
1. In fluid pressure operated apparatus, valve 
means comprising a valve body and a valve mem- 
ber within the body movable in opposite direc- 
tions between open and closed positions, a valve 
rod attached fo the valve member and extending 
fo the exterior of the body, and a fluid pressure 
operated diaphragm having an operative connec- 
tion with the exterior end of the valve rod, 
mounting means for said diaphragm including 
means forming gas chambers upon opposite sides 
of the diaphragm, that chamber remote from the 
valve body being adapted to receive a substan- 
tially constant gas pressure to provide a substan- 
tially constant loading force upin the diaphragm, 
the other chamber being adapted fo receive gas 
af varying pressures fo thereby cause movement 
of the diaphragm with consequent corresponding 
movement of the valve rod and valve member, 
mechanical means interposed between the dia- 
phragm mounting and the valve member for mov- 
ing the diaphragm in a direction away from the 
valve member, and hydraulic means operative fo 
lock movement of the valve rod in a direction to- 
wards the valve body. 
2. In fluid pressure operated apparatus as in 
claire 1 in which said hydraulic locking means is 
operative respinsive fo a failure of the gas supply 
fo said chambers. 
3. In a fluid pressure operated valve of the type 
including a valve member attached to one end 
of a valve rod and operating within a valve body, 
the other end of the rod being attached fo a fluid 
pressure operated diaphragm which is housed 
within a diaphragm mounting, the mounting be- 
ing connected to the valve body by a tubular 
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6 
member which encloses the valve rod; the com- 
bination with said valve of a manually operable 
member disposed between the diaphragm mount- 
ing and the valve body and rotatable about an 
5 axis concentric with the axis of the valve oper- 
ating rod, and means including elements extend- 
ing from said manually operable member into said 
diaphragm mounting and serving to apply me- 
chanical thrust to the diaphragm upon turning 
l0 said manually operable member in one direction. 
4. In a fluid pressure operated valve of the type 
including a valve member attached to one end of 
a valve rod and operating within a valve body, 
the other end oÏ the rod being attached to '.a fluid 
15 operated diaphragm which is housed within a 
diaphragm mounting, the mounting being con- 
nected fo the valve body by a tubular member 
which encloses the valve rod, the mounting form- 
ing a fluid chamber adapted to receive varying 
20 fluid pressures and located on that side of the 
diaphragm faced toward the valve body; the com- 
bination with such valve of a manually operable 
member rotatable about an axis aligned with the 
axis oÏ the valve rod, a thrëaded engagement 
25 between said rotatable member and the tubular 
member, and thrust transmitting members inter- 
posed between said manually operable member 
and the adjacent side of the diaphragm, said last 
named members extending into said fluid chamber 
30 and serving to transmit motion to the diaphragm 
and the valve rod upon turning said manually 
operable member in one direction. 
RICHARD NI. WITT. 
35 REFERENCES CITED 
The following references are of record ïn the 
file of this patent: 
UNITED STATES PATENTS 
Name Dae 
Wilson ............ Apr. 25, 199 
Roder ............ Nov. 14 1916 
Penick ............ Nov. 22, 1932 
Dahl .............. Mat. 24, 1942 
Emanuel .......... Jan. 18., 1944 
FOREIGN PATENTS 
Country Date 
Great Britain ............ of 1926 
Great Britain ............ of 1936 



